SEQUENCE LISTING 



<110> Xiao-Zhou Michelle Wang 
Xavier Georges Sarda 
Michael David Tomalski 
Vincent Paul Mary Wingate 

<120> Heliothis Glutamate Receptor 



<130> A32815 072667.0118 

<140> 09/592,891 
<141> 2000-06-13 

<160> 14 

<170> FastSEQ for Windows Version 3.0 

<210> 1 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide Primer mw 01 

<221> variation 
<222> (8) . . . (8) 
<223> n is a, t, g, or c 

<221> variation 

<222> (14) . . . (14) 

<223> n is a, t, g, or c 

<400> 1 
ggatgccnga yytnttytt 

<210> 2 

<211> 19 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide Primer mw 02 

<221> variation 
<222> (3) . . . (3) 
<223> n is a, t r g, or c 

<221> variation 
<222> (12) . . . (12) 



<223> n is a, t, g # or c 

<221> variation 

<222> (15) . . . (15) 

<223> n is a, t, g, or c 

<400> 2 

tcnarccara answnaccc 19 

<210> 3 

<211> 451 

<212> DNA 

<213> Heliothis virescens 



<210> 4 

<211> 24 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide Primer mw 03 

<400> 4 

cctgcaccgg gtcgccttcc ttcc 24 

<210> 5 

<211> 27 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide Adaptor Primer, API 



<400> 3 



ggatgccgga tttgtttttc 
cgaacgtgta catccggatc 
tgacgctctc gtgccccatg 
tcaggatggc tagttatggt 
acccggtgca ggtggtgaag 
ctgactactg caacagtaag 
tcttcaaacg cgagttcagt 
tcatcgtgtc ctgggtcacc 



tccaacgaga aggaaggtca tttccacaac atcatcatgc 
ttccccaacg gcaacgtgct gtacagcatc cgaatctcct 
aacctcaagt tgtaccccct ggataagcag acctgctcgc 
tggaccacag acgacttagt gttcctatgg aaggaaggcg 
aacttacacc tgcctcggtt cacgctggag aagttcctca 
actaataccg gtgaatacag ttgcctgaag gtagacttgc 
tactacctga tccagatcta cattccgtgc tgcatgctgg 
ttttggctcg a 



60 
120 
180 
240 
300 
360 
420 
451 



<400> 5 

ccatcctaat acgactcact atagggc 



27 



<210> 6 

<211> 25 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Oligonucleotide Primer mw 04 



<400> 6 
tacagcatcc gaatctcctt gacgc 



25 



<210> 7 
<211> 762 
<212> DNA 

<213> Heliothis virescens 



<400> 7 

cgctgagcat tgcgaactac gccttcaaca ttgttttttt aaacaagcac cgttttttaa 60 

ttttaaaagc tctcattaaa ggttttattt gaaggaaagt tgtgacagca accggagtcg 120 

tttagaatgg gactttgttg agtcagagga tggacatccc gcggccatca tgcgccctcg 180 

tattggtgtt gttatttgtc acccatctct cagaatgcat gaacggtggg aagatcaact 240 

tccgagagaa ggagaagcag atcctggatc agatcctggg ccccgggagg tacgacgcca 300 

ggatcagacc ctcggggatc aacggcaccg atgggccagc ggtagtgagc gtcaatatat 360 

ttgtccgaag tatatcaaag atcgatgatg tcacaatgga atactccgta cagttaacgt 420 

ttcgggaaca atggttagat gaacggctca aattcaataa tcttggaggt cgcctcaaat 4 80 

acctgacgct taccgaagcc aacagagtct ggatgcctga tctattcttc tccaacgaga 540 

aggaaggtca tttccacaac atcatcatgc cgaacgtgta catccgaatc ttccccaacg 600 

gcaacgtgct gtacagcatc cgaatctccc tgacgctctc gtgccccatg aacctcaagt 660 

tgtaccccct ggataagcag acctgctcgc tcaggatggc tagttatggt tggaccacag 720 

acgacttagt gttcctatgg aaggaaggcg acccggtgca gg 762 

<210> 8 
<211> 1052 
<212> DNA 

<213> Heliothis virescens 



<400> 8 

cgctctcgtg ccccatgaac ctcaagttgt accccctgga taagcagacc tgctcgctca 60 

ggatggctag ttatggttgg accacagacg acttagtgtt cctatggaag gaaggcgacc 12 0 

cggtgcaggt ggtgaaaaac ttacacctgc ctcggttcac gctggagaag ttcctcactg 180 

actactgcaa cagtaagact aataccggtg aatacagttg cctgaaggta gacctgctct 240 

tcaaacgcga gctcagttac tacctgatcc agatctacat tccgtgctgc atgctggtca 300 

tcgtgtcctg ggtgtccttc tggctggacc agggagctgt gcctgcgagg gtctcactag 360 

gagtgacgac tttacttaca atggcgaccc agtcgtcagg catcaacgcg tccctaccac 420 

cggtgtccta cacgaaagcc attgatgtct ggactggtgt atgtctcaca ttcgtattcg 480 

gagcgctact agagttcgcg ctcgtcaact atgcgtctcg ctctgacatg caccgagaga 540 

acatgaagaa agcgagacgg gagatggaag cagccagcat ggatgctgcc tcagatctcc 600 

ttgatacaga tagcaacacc acctttgcta tgaaaccctt ggtgcgcggc ggcgtggtgg 660 

aatccaagat gcggcagtgc gagatccaca tcaccccgcc gcggaagaac tgctgccgcc 720 

tgtggatgtc caagttcccc acgcgctcca agaggataga cgtcatctcc aggatcacct 780 

tcccacttgt gttcgctctg tttaacctgg cttactgaat gaagcagaga aactcctcct 840 

ttgcgcacag aaatcctgaa gagactgaac aacgaagttt cctaaccaca atcattgcta 900 

tgattatacc gagaatttat tttatactaa ttgttgtgac cacacggttt taacgtagct 960 

tggatccacg cggtgttaat atttgttgat cgcttagaat aaataaatat gctttgttga 1020 

aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aa 1052 



<210> 9 
<211> 28 
<212> DNA 

<213> Artificial Sequence 



attgttgtga ccacacggtt ttaacgtagc ttggatccac gcggtgtta 



1609 



<210> 12 
<211> 1640 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR amplified fragment of Heliothis DNA cloned 
into pCR2.1-T0P0 vector (Invitrogen) 

<400> 12 

aggtgcggac gtctgcactt gcgaatcgaa gtgatagaaa atagttcgat gaatacggga 60 

gtttgagtgg agtgatttat aattcggagg atggacatcc cgcggccatc atgcgccctc 120 

gtattggtgt tgttatttgt cacccatctc tcagaatgca tgaacggtgg gaagatcaac 180 

tttcgagaga aggagaagca gatcctggat cagatcctgg gccccgggag gtacgacgcc 240 

aggatcagac cctcggggat caacggcact ggctatgcgc caacgttagt ccatgtcaac 3 00 

atgtatctac ggtccatcag caaaatagat gattacaaaa tggaatactc cgtacaatta 360 

acgtttcggg aacaatggtt agatgaacgg ctcaaattca ataatcttgg aggtcgcctc 420 

aaatacctga cactgactga agccaacaga gtctggatgc ctgatctatt cttctccaac 480 

gagaaggaag gtcatttcca caacatcatc atgccgaacg tgtacatccg gatcttcccc 54 0 

aacggcaacg tgctgtacag catccgaatc tccctgacgc tctcgtgccc catgaacctc 600 

aagttgtacc ccctggataa gcagacctgc tcgctcagga tggctagtta tggttggacc 660 

acagacgact tagtgttcct atggaaggaa ggcgacccgg tgcaggtggt gaaaaactta 720 

cacctgcctc ggttcacgct ggagaagttc ctcactgact actgcaacag taagactaat 780 

accggtgaat acagttgcct gaaggtagac ctgctcttca aacgcgagtt cagttactac 840 

ctgatccaga tctacattcc gtgctgcatg ctggtcatcg tgtcctgggt gtccttctgg 900 

ctggaccagg gagctgtgcc tgcgagggtc tcactaggag tgacgacttt acttacaatg 960 

gcgacccagt cgtcaggcat caacgcgtcc ctaccaccgg tgtcctacac gaaagccatt 1020 

gatgtctgga ctgggttatg tctcacattc gtattcggag cgctactaga gtttgcgctc 1080 

gtcaactatg cgtctcgctc tgacatgcac cgagagaaca tgaagaaagc gagacgggag 1140 

atggaagcag ccagcatgga tgctgcctca gatctccttg atacagatag caacaccacc 1200 

tttgctatga aacccttggt gcgcggcggc gtggtggaat ccaagatgcg gcagtgcgag 1260 

atccacatca ccccgccgcg gaagaactgc tgccgcctgt ggatgtccaa gttccccacg 1320 

cgctccaaga ggatagacgt catctccagg atcaccttcc cacttgtgtt cgctctgttt 1380 

aacctggctt actgttgggg gggcaagagg ggggcggtgg ctgctaccat gtcttgcagg 1440 

agcgatgaga ctattaatgc tatttataag ctgatacaga atgaagcaga gaaactcctc 1500 

ctttgcgcac agaaatcctg aagagactga acaacgaagt ttcctaacca caatcattgc 1560 

tatgattata ccgagaattt attttatact aattgttgtg accacacggt tttaagctag 1620 

cttggatcca cgcggtgtta 1640 

<210> 13 
<211> 4621 
<212> DNA 

<213> Heliothis virescens 
<220> 

<221> unsure 

<222> (764) . . . (764) 

<223> n is a, t, g, or c 

<400> 13 

accaggcgaa ctacgccttc aacattgttt ttttaaacaa acaccgtttt ttaattttaa 60 



tagctctcat taaaggtttt atttgaagga aagttgtgac agcaaccgga gtcgtttaga 120 

atgggacttt gttgagtcgg aggatggaca tcccgcggcc atcatgcgcc ctcgtattgg 180 

tgttgttatt tgtcacccat ctctcagaat gcatgaacgg tgggaagatc aactttcgag 24 0 

agaaggagaa gcagatcctg gatcagatcc tgggccccgg gaggtacgac gccaggatca 300 

gaccctcggg gatcaacggc actgatgggc cagcggtagt gagcgtcaat atatttgtcc 360 

gaagtatatc aaagatcgat gacgtcacaa tggaatactc cgtacagtta acgtttcggg 420 

aacaatggtt agatgaacgg ctcaaattca ataatcttgg aggtcgcctc aaatacctga 4 80 

cactgaccga agccaacaga gtctggatgc ctgatctatt cttctccaac gagaaggaag 540 

gtcatttcca caacatcatc atgccgaacg tgtacatccg gatcttcccc aacggcaacg 600 

tgctgtacag catccgaatc tccttgacgc tctcgtgccc catgaacctc aagttgtacc 660 

ccctggataa gcagacctgc tcgctcagga tggctagtta tggttggacc acagacgact 720 

tagtgttcct atggaaggaa ggcgacccgg tgcaggtggt gaanaactta cacctgcctc 780 

ggttcacgct ggagaagttc ctcactgact actgcaacag taagactaat accggtgaat 840 

acagttgcct gaaggtagac ttgctcttca aacgcgagtt cagttactac ctgatccaga 900 

tctacattcc gtgctgcatg ctggtcatcg tgtcctgggt gtccttctgg ctggaccagg 960 

gagctgtgcc tgcgagggtc tcactaggag tgacgacttt acttacaatg gcgacccagt 1020 

cgtcaggcat caacgcgtcc ctaccaccgg tgtcctacac gaaagccatt gacgtctgga 1080 

ctggtgtatg tctcacattc gtattcggag cgctactaga gttcgcgctc gtcaactatg 1140 

cgtctcgctc tgacatgcac cgagagaaca tgaagaaagc gagacgggag atggaagcag 12 00 

ccagcatgga tgctgcctca gatctcctag acacagatag caacaccacc tttgctatga 1260 

aacccttggt gcgcggcggc gtggtggaat ccaagatgcg gcagtgcgag atccacatca 1320 

ccccgccgcg gaagaactgc tgccgcctgt ggatgtccaa gttccccacg cgctccaaga 1380 

ggatagacgt catctccagg atcaccttcc cacttgtgtt cgctctgttt aacctggctt 1440 

actggtcgac gtacctgttc cgcgacgagg acgaggagaa gtgattctcc gagtccctgg 1500 

agaggggcgt ggggccgcgc gtgcagctgg tggcggccgt cgtgatgccc tacgtgctgt 1560 

tcgtggtggc gtactcgctg tgcttccgcg cgcgcgcccc gcccccttcg cccccgcccg 1620 

cgcccgcgcc cgcgcccgcg cccgcaccct cccgccgcag cgcgcgcgca cgcacacaag 1680 

cacacccacc tagcccgctc tagcgaactc accccattca ttatcgtgac atattatatt 1740 

atcgtgtatt ttaatcgacg tcttcctcgt ggcagcgtta ttcccactca gtattcgatg 1800 

gcgttagtgt aattagtaaa gctcaagtgt ctatttgtat atatatgtga cccccgtgcc 1860 

agtttagacc aagcctccgt ttttaaattg aagcagttcg agaaaaacgg taaaaataga 192 0 

ctcaattttg attggtcatc taaacagcag aacttttatt cggcacttat aaagtcctca 1980 

attatttgtg tacaaaaata aatattttac tttccgagaa ttaaaaattt tcgataattt 2040 

taccaatgat atgactcctt gtatggattc gtatgtaatg taaacctagg ttaagatata 2100 

agaggaatcc cagaggttcc cgcatattac tttagccttt aaagtaaggt aaataaggac 2160 

tagaatggca ctaatgtgta gtggaagtgg ggtattattt agtagttttc actctacagt 2220 

acgtgaactg gactagatct actagcaaat agagttgatc aattttcatg tcgaaatgtt 2280 

cacagatatt gtataaaccg ctggaggtaa acagctatca acaatgtaac accaaatacc 2340 

atcagaatca agcaaaacca tggaaatttt gctaatcgaa aagttgtaac tgtttatcta 2400 

tggcaggtat aattggccta gtaatgtatc gtgtagtatc atttacaaca catattaact 2460 

attaaccaca ttatgtgaaa gaaggaattt ataaaaaaaa ccttattaaa tatatattag 2520 

ataagtatta ttaattggat attctcttgc tggggatttt aatatgaatc ttacctttaa 2580 

ataagtttga tctcactaga cgttgcaaat ggatacccca aatacctttt ccgcattaaa 2640 

aggtattatt ttaacaaatg tattcttccc cgtcaatgtt ttaagactac gtatctacat 2700 

aaaatgatgt attgttcata caatactatt tcaaaatgca agaacaacgt aaagtgcatt 2760 

tcattgatgt ttgtgtatgt agatgacatt agtattttac ccaaaaatac tgatattaaa 2820 

attcccagta agattcgtag gtaaatggta aacgtgtaaa tagttgggcc tacaactttc 2880 

tacacctgtg tcgctcagtg tacagttacc tatatttaat attacaatta tatcattatt 2940 

aacgaatgat aagattttat taacattaat ttctctgtct gaacgtatca ctgtaaatat 3000 

tactaaatgt ttcctaatta cattattcat acatatatta tcatcccttg agctatagtt 3060 

gcaaagtatt ccaaaaccac aatgaaaata aaatttcaat ttacttcacg atcaccaaat 3120 

tgtgaaaacc tggttgttct gaattcattt aacaattagt ttttactttg aatccatggc 3180 

tcaagggaca tcctaaggat attcattgaa atctatttag aatctcgtgt atgtatcatg 3240 



acaccttcaa ataaaatatc actaatgctg tgttcggcta ttagatacaa taagtcgtac 3300 

atattaacgt aagcacattc gtttttatta tgcggcggag agaacgcatc tgtttctata 3360 

acgaaagggt ggccattatc ggctatatca tcttgcttgg tctgtataaa aataagagtc 3420 

aaagactcgg gggaaacccc tatatgtata ctatcataac cgttatcctt attttgacaa 3480 

agctctggga aacgaaatag cattttgttt caattacaca attcttgctc atttttctct 3540 

tccgcctttt atttgaattt aggtgttgcc cactgtgcgc aatactctaa tggcttagaa 3600 

ttatccttaa tatatattct cgggctgtga cgaggtgtag catctgcatt attatattaa 3660 

tgtcatttcg tttgccattc gttgtatgta aggaaatatt agcctatgtc caacgctcaa 3720 

aatctcatag acgtattagg cacacataag tgtacctttt cgtatgtatg taaattattg 3780 

gagactcaat gtcttagttg gtgctatata tactacgatc cgaggagaat gtacccagta 3 840 

gtttactcat acataacgcc actgatatct tgtggaggaa atattatctg cgagacaagt 3900 

agacattagt taagtttaca tatttacaat aaatgtttcc attattagga tataacatat 3960 

gaatgtgtta ctgttgaaag cagcttctca aggtaccacc agtaattcgg agatacttgt 4020 

aggatttgca ttcgataaac aacttatact aaaacgaaga tttgactgaa tctaaaccgc 4080 

aaatactgtg gtcaaaatta ttaaacactt tcaatacatg ttgtacgcat gtttctgtaa 4140 

tttcacattt aattgtaaag tcaattaaat cactgtataa taatacattt tcaacatatc 4200 

tctcactgtt aagatttcgg ttggtccaac gacagaatca aatcgcaacg taatgatgat 4260 

ccgggcaaaa ctaacaacta gatagatctc ttaaatgatt acgttgaagt ggaagaggtg 4320 

atgtatgaag gaaggtagga ttaagtaaca ctgtataata tattgaccat aattacgatt 4380 

ttagaagtca taatggacgg tttacctctt aagattatac agtaaaggta gatagtttca 4440 

ttcgtaagct atgttgtact cgattggtat gacataacta atgactgagc tttgtcatct 4500 

actacaaccc gagggcgaat acctccttct tctaccattc ccatttaatt ataaagaaac 4560 

attgtaaaaa atgatttaat aaaatatccc aaatatctta aaacaaaaaa aaaaaaaaaa 4620 

a ~ 4621 



<210> 14 
<211> 450 
<212> PRT 
<213> Heliothis 



virescens 



<400> 
Ser Glu Gin 
1 

Val Leu Leu 

lie Asn Phe 
35 

Pro Gly Arg 
50 

Asp Gly Pro 
65 

Lys lie Asp 

Glu Gin Trp 

Leu Lys Tyr 
115 

Leu Phe Phe 

130 
Pro Asn Val 
145 

He Arg He 



14 

He Asp Asn 
5 

Phe Val Thr 
20 

Arg Glu Lys 

Tyr Asp Ala 

Ala Val Val 
70 

Asp Val Thr 
85 

Leu Asp Glu 
100 

Leu Thr Leu 

Ser Asn Glu 

Tyr He Arg 
150 

Ser Leu Thr 
165 



Met Asp 

His Leu 

Glu Lys 

40 
Arg He 
55 

Ser Val 

Met Glu 

Arg Leu 

Thr Glu 
120 
Lys Glu 
135 

He Phe 
Leu Ser 



He Pro Arg 
10 

Ser Glu Cys 
25 

Gin He Leu 

Arg Pro Ser 

Asn He Phe 
75 

Tyr Ser Val 
90 

Lys Phe Asn 
105 

Ala Asn Arg 

Gly His Phe 

Pro Asn Gly 
155 

Cys Pro Met 
170 



Pro Ser 

Met Asn 

Asp Gin 

45 
Gly lie 
60 

Val Arg 

Gin Leu 

Asn Leu 

Val Trp 
125 
His Asn 
140 

Asn Val 
Asn Leu 



Cys Ala Leu 
15 

Gly Gly Lys 
30 

He Leu Gly 

Asn Gly Thr 

Ser He Ser 
80 

Thr Phe Arg 
95 

Gly Gly Arg 
110 

Met Pro Asp 

He lie Met 

Leu Tyr Ser 
160 

Lys Leu Tyr 
175 



Pro Leu 

Thr Thr 

Val Val 
210 
Thr Asp 
225 

Lys Val 
lie Tyr 
Trp Leu 



Thr Leu 
290 
Pro Pro 
305 

Leu Thr 

Ala Ser 

Glu Met 

Asp Ser 
370 
Val Glu 
385 

Lys Asn 
Arg He 
Phe Asn 



Asp Lys 
180 
Asp Asp 
195 

Lys Asn 

Tyr Cys 

Asp Leu 

He Pro 
260 
Asp Gin 
275 

Leu Thr 



Val Ser 
Phe Val 



Arg Ser 
340 
Glu Ala 
355 

Asn Thr 
Ser Lys 
Cys Cys 



Gin Thr Cys 

Leu Val Phe 

Leu His Leu 
215 

Asn Ser Lys 

230 
Leu Phe Lys 
245 

Cys Cys Met 

Gly Ala Val 

Met Ala Thr 
295 

Tyr Thr Lys 

310 
Phe Gly Ala 
325 

Asp Met His 



Ser Leu 
185 
Leu Trp 
200 

Pro Arg 
Thr Asn 
Arg Glu 



Leu Val 
265 
pro Ala 
280 

Gin Ser 
Ala He 
Leu Leu 



Arg Met 

Lys Glu 

Phe Thr 

Thr Gly 
235 
Phe Ser 
250 

He Val 



Ala Ser 



Tyr Gly Trp 
190 

Pro Val Gin 



Gly Asp 
205 

Leu Glu Lys Phe Leu 
220 

Glu Tyr 



Arg Glu 
345 

Ala Ser Met Asp Ala 
360 

Met Lys 



Arg Val 

Ser Gly 

Asp Val 
315 
Glu Ser 
330 

Asn Met 



Tyr Tyr 

Ser Trp 

Leu Leu 
285 
He Asn 
300 

Trp Thr 
Arg Phe 
Lys Lys 



Thr Phe Ala 
375 

Met Arg Gin 

390 
Arg Leu Trp 
405 

He Ser Arg 



Asp Val 
420 

Leu Ala Tyr Trp Ser 
435 



Cys Glu 

Met Ser 

He Thr 
425 
Thr Tyr 
440 



Ala Ser 

Pro Leu 

He His 
395 
Lys Phe 
410 

Phe Pro 
Leu Phe 



Asp Leu 
365 
Val Arg 
380 

He Thr 

Pro Thr 

Leu Val 

Arg Asp 
445 



Ser Cys Leu 
240 

Leu He Gin 

255 
Val Ser Phe 
270 

Gly Val Thr 

Ala Ser Leu 

Gly Val Cys 
320 

Val Asn Tyr 
335 

Ala Arg Arg 
350 

Leu Asp Thr 



Gly Gly val 

Pro Pro Arg 
400 

Arg Ser Lys 
415 

Phe Ala Leu 
430 

Glu Asp Glu 



Glu Lys 
450 



